Isolation and identification of 24-dehydroprovitamin D3 and its photolysis to 24-dehydroprevitamin D3 in mammalian skin.
Until now it had been assumed that mammalian skin contains only one provitamin D, 7-dehydrocholesterol, that is eventually converted to vitamin D3 after the skin is exposed to sunlight. Examination by reverse phase high performance liquid chromatography of lipid extracts from young rat skin, however, led to the observation that 7-dehydrocholesterol is not the only provitamin D in rat skin. Another provitamin D, accounting for 22 +/- 3% of the total provitamin content of the skin, was resolved from 7-dehydrocholesterol, and, on the basis of ultraviolet spectrophotometry, mass spectrometry, and nuclear magnetic resonance spectrometry, was identified as 24-dehydroprovitamin D3 (cholesta-5,7,24-trien-3 beta-ol). This new cutaneous provitamin D is not unique to the rat because it was also detected in the skin of reptiles, amphibians, birds, aquatic mammals, and humans. To be certain that the cutaneous 24-dehydroprovitamin D3 was as susceptible as 7-dehydrocholesterol to ultraviolet photolysis, rat skin was exposed to ultraviolet radiation. A reverse phase high performance liquid chromatographic analysis of a lipid extract of rat skin previously exposed to ultraviolet radiation demonstrated the presence of both previtamin D3 and 24-dehydroprevitamin D3. Therefore, these observations demonstrate for the first time that mammalian skin has the capacity to produce not one but at least two different vitamin Ds.